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A presumptive case of vomiting and wasting disease in a swine

nucleus herd

Janet E. Alsop, DVM

Summary

An outbreak of vomiting and wasting disease
was presumptively diagnosed in a 650-sow
genetic nucleus herd in January 2002.
Clinical signs included inappetence, coughing,
and pyrexia in nursing sows, and vomiting,
huddling, and pyrexia in piglets. More than
500 weaned pigs were euthanized because
of anorexia and wasting. No clinical signs
were observed in gestating sows or in pigs
in the finishing barns. The clinical diagno-
sis was presumptively confirmed by signs in

piglets and weaned piglets. However, the
cause of the outbreak was not determined,
as the herd had been seropositive for he-
magglutinating encephalomyelitis virus
(HEV) prior to the onset of clinical signs.
Since February 18, 2002, there have been
no clinical signs of HEV in the herd.
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Resumen — Un presunto caso de
enfermedad de vémito y desgaste en una
granja nicleo porcina

Un brote de la enfermedad de vémito y
desgaste fue presuntamente diagnosticado
en una granja nucleo productora de genética
de 650 hembras en enero de 2002. Los
signos clinicos incluyeron inapetencia, tos,
y pirexia en las hembras lactantes y vémito,
amontonamiento, y pirexia en los lechones.
Mids de 500 lechones fueron sacrificados
debido a la inapetencia y desgaste. No se

observaron signos clinicos en las hembras
gestantes o en los cerdos de la engorda. El
diagndstico clinico presuntamente se
confirmd por los signos clinicos de los
lechones lactantes y destetados. Sin em-
bargo, la causa del brote no fue
determinada ya que la piara era positiva al
virus de la encefalitis hemoaglutinante
(HEV, pos sus siglas en inglés) antes de la
presentacién de los signos clinicos. Desde
febrero 18, 2002, no se han presentado
signos clinicos de HEV en la piara.

Résumé — Cas présumé de vomissements
et de maladie du dépérissement chronique
au sein d’un troupeau de reproduction de
porcs

En janvier 2002, on a diagnostiqué une
éclosion présumée de vomissements et de
maladie du dépérissement chronique au
sein d’un troupeau de reproduction
comptant 650 truies. Parmi les signes
cliniques, on notait 'inappétence, la toux,
et la pyrexie chez les truies allaitantes ainsi
que des vomissements, le pelotonnement,
et la pyrexie chez les porcelets. Plus de 500
porcelets sevrés ont di étre euthanasiés en

raison de 'anorexie et du dépérissement.
Aucun signe clinique n’a été observé chez
les truies en gestation et chez les porcs des
granges de finition. Le diagnostic clinique
aurait été confirmé par les signes présents
chez les porcelets et les porcelets sevrés. 11
n’a toutefois pas été possible de déterminer
la cause de cette éclosion puisque le troupeau
érait séropositif pour 'encéphalomyélite
porcine [hemagglutinating encephalomyelitis
virus: HEV] avant 'émergence des signes
cliniques. Aucun signe clinique du HEV
n'a été décelé au sein du troupeau depuis le
18 février 2002.
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emagglutinating encephalomyeli-
H tis virus (HEV), a member of the

Coronaviridae family, was origi-
nally identified in Canada in 1962,! and
has since been observed in pig-raising
countries around the world.? The pig is the
natural host, although the virus has been
adapted experimentally to replicate in labo-
ratory rodents.” The virus is endemic in
many swine populations># and may be
isolated from the respiratory tracts of nor-
mal pigs.> Infection is usually subclinical
and the disease is of low economic impor-
tance. Only one serotype of HEV is known
to exist. Sequencing data indicate that it
has remained antigenically and genetically
stable since its first isolation.®” No vaccine
is available.

In enzootically infected herds, most pigs
are protected by colostral antibodies for 4
to 18 weeks (median 10.5 weeks),® and
subsequently develop an active immunity.
However, in naive herds, infection causes
severe clinical signs that may be manifested
as vomiting and wasting disease (VWD), a
neurological syndrome, or, rarely, both.?
Both syndromes commonly occur in pigs
less than 3 weeks of age, although older
swine may occasionally vomit and have a
brief period of inappetence, listlessness,
and central nervous system (CNS) distur-
bance.? Occurrence of only one syndrome
in a particular outbreak is probably attrib-
utable to susceptibility of the infected pigs,
exposure level, and strain differences in the
virulence of the virus.'® In North America,
the differential diagnoses for HEV infection
include porcine reproductive and respiratory
syndrome (PRRS), swine influenza, pseu-
dorabies, paramyxovirus infection, porcine
enterovirus infection, rabies, and transmissible
gastroenteritis (TGE).

The primary sign in a VWD outbreak is
repeated retching and vomiting in piglets,
although there may be mild respiratory
signs initially. Piglets huddle and are list-
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verely dehydrated and die. Older nursing
or weaned piglets become cachectic due to
inadequate feed intake and may persist in a
wasting state for several weeks before dy-
ing. The abdomen may be distended due
to gaseous distension of the stomach and

intestines.!!

The encephalomyelitic form may begin as
a VWD outbreak.? The first signs may in-
clude vomiting at 4 to 7 days of age, but
this is rarely severe and pigs do not become
dehydrated. Alternatively, piglets may show
acute depression and huddling. Coughing
and sneezing may be observed and the pig-
lets rapidly lose weight.? After 1 to 3 days,
more severe clinical signs occur, including
generalized muscle tremors, hyperesthesia,
posterior paresis, and convulsions.” Mortal-
ity may reach 100% in neonatal piglets.
The clinical course in a herd is usually 2 to
3 weeks, coinciding with the time required
for sows to develop immunity and pass this
on to their offspring through colostral
antibodies.?

Clinical report

In January 2002, sows and piglets in a re-
cently established high-health, 650-sow
production nucleus herd (purebred Lan-
drace and Large White x Landrace) in
southwestern Ontario began to exhibit an-
orexia, vomiting, fever, and coughing. The
first piglets had been farrowed in October
2001.

The herd receives monthly veterinary visits.
The sows are not routinely blood tested;
serological testing is carried out only if
there are clinical signs of disease. Each
month, pigs in the finishing barn are sero-
logically monitored for PRRS virus
(PRRSV) (Idexx HerdChek ELISA; Idexx
Laboratories, Westbrook, Maine), Mycoplasma
hyopneumoniae (DAKO monoclonal block-
ing ELISA), Actinobacillus plewropneumoniae
(serotypes 1, 5a, and 5b; ELISA) and toxi-
genic Pasteurella multocida (ELISA). At the
time of the outbreak, the sow herd was se-
ronegative for M hyopneumoniae, Actinoba-
cillus pleuropneumoniae (serotypes 1, 5a,
and 5b), TGE virus (TGEV), porcine res-
piratory coronavirus (PRCV), toxigenic
Pasteurella multocida, and swine influenza
virus (SIV) HIN1, and seropositive for
PRRSV (vaccine strain), Lawsonia
intracellularis, Streptococcus suis, SIV
H3N2, and porcine circovirus type 2
(PCV2). The breeding animals in the herd

are vaccinated against PRRSV, parvovirus,

six Leptospira serovars, Erysipelothrix
rhusiopathiae, and Escherichia coli during
each parity period. The sow barn is located
in a wooded area 2 km from the nearest
swine unit. Farrowing rooms are operated
on an all in-all out basis. Piglets receive no
vaccines, and are weaned at 14 to 17 days
of age and transferred to a 2250-head
offsite nursery located 14 km away. After
approximately 8 weeks in the nursery, they
are transferred to one of two 2000-head
finishing barns located 18 km from the sow
herd and approximately 12 km from other
unrelated swine facilities.

Biosecurity is excellent. Replacement ani-
mals are housed in an isolation facility for
6 to 8 weeks and tested serologically
(PRRS ELISA) before entering the main
herd. Personnel entry is restricted: all staff
and visitors must shower and change cloth-
ing before entering the facilities. Transport
trailers delivering or collecting animals are
washed, disinfected, and dried before ar-
rival. Supplies and equipment are removed
from exterior packaging, disinfected, or
both before being brought into the barns.

No abnormalities were noted during a rou-
tine herd health visit on January 7, 2002.
As barn staff had reported a mild, sporadic
cough in a small percentage of the animals
(before the outbreak of illness in the pig-
lets), sera were collected from 14 gestating
sows and submitted to the Animal Health
Laboratory (AHL; University of Guelph,
Guelph, Ontario, Canada) for testing for
PRRSYV, SIV strains HIN1 and H3N2 (he-
magglutination inhibition; HI), and M/
hyopneumoniae. Sows were seronegative for
SIV HINT and M hyopneumoniae, and had
low positive titers for PRRSV and SIV
H3N2.

On January 14, a power failure lasting 4
hours occurred, and the stand-by generator
failed to start automatically. As a result,
temperatures and relative humidity in the
mechanically ventilated farrowing rooms
were elevated. In the breeding and gesta-
tion area, room temperature remained
within normal range because the curtains
automatically dropped by 15 cm as part of
the failsafe program. Following restoration
of the power supply, temperature and hu-
midity levels in the farrowing rooms re-
turned to normal over the course of 6 to 8
hours.

On January 16, the nursing sows were not
eating well. This was not considered

significant, as poor feed quality had been
associated with an average consumption of
only 65% to 70% of the lactation feed in-
take target of 5 kg per sow per day. How-
ever, on January 21, there were more
anorexic nursing sows than expected, and
approximately 5% had a mild cough. A
sample of the lactation ration was submit-
ted to Agri-Food Laboratories (Guelph,
Ontario, Canada) for mycotoxin testing,
and the feed in the bins was replaced.

On January 24, vomiting was noticed in
10% to 15% of the piglets. During a herd
health visit on January 28, the herd veteri-
narian observed clinical signs in most pig-
lets, including fever (up to 43°C), shiver-
ing, huddling, hyperemic skin, and
vomiting. Approximately 50% of the nurs-
ing sows were severely anorexic, and 15%
to 20% were coughing and febrile, with
rectal temperatures of 40°C to 41°C. Ges-
tating sows appeared unaffected. On the
same day, similar signs were observed in
nursery pigs that had been weaned on
January 24. Four weaned piglets exhibiting
clinical signs were euthanized, and tissue
samples and sera were submitted to AHL.

On the basis of the respiratory signs and
anorexia in the sows and the vomiting and
fever in the piglets, the differential diag-
noses at this time included TGE, swine
influenza, and PRRS. Lung tissue was
negative for influenza virus type A by
fluorescent antibody testing, and both lung
and serum were negative for PRRSV by
reverse transcriptase-polymerase chain reac-
tion (PCR). Pooled lung samples were
weakly positive for PCV2 by PCR. There
was no significant bacterial growth in lung,
liver, spleen, or kidney. Histologically, there
was mild chronic interstitial pneumonia
suggestive of viral infection, and renal tu-
bular necrosis secondary to dehydration.
There was no histologic evidence of infec-
tion with SIV or of bacterial pneumonia-
septicemia. No virus was isolated from
lung samples.

Breeding-stock sales from the nursery and
finishing barns ceased until the etiology of
the problem could be determined. Between
January 21 and 28, approximately 50% of
the affected sows and piglets were treated
with procaine penicillin G (30 mg per kg,
IM, once daily) and the remainder were
injected with oxytetracycline HCI (10 mg
per kg, IM, once daily), with no response
to either treatment. On January 29, acetyl-
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salicylic acid (ASA) was administered to
anorexic sows in the drinking water, and
their piglets were injected with flunixin
meglumine (8.3 mg, IM). Within 24
hours, pyrexia had resolved in pigs and
sows. Some sows were already agalactic and
were weaned within 3 to 8 days of farrow-
ing. Affected litters were supplemented
with liquid milk replacer and creep feed.

On February 4, the herd veterinarian revis-
ited the sow herd and nursery. Coughing in
the nursing sows had resolved. The only
affected litter in the newly farrowed piglets
was in a room into which older affected
piglets had been fostered onto newly far-
rowed sows: this was not the normal prac-
tice. Nursery pigs weaned after January 24
had received ASA in the drinking water
between January 30 and February 2. Piglets
were thin but bright and alert. Postweaning
feed intake was much lower than normal.

On February 18, 510 weaned piglets in the
nursery were euthanized because of anor-
exia and irreversible wasting, and blood
samples for convalescent titres were col-
lected from 30 sows that had exhibited
clinical signs. Sera collected on January 7
were used for acute titres. Because of the
severe clinical signs in the weaned piglets,
HEYV infection was added to the list of dif-
ferential diagnoses. Sows were seronegative
for TGE-PRCV (differential ELISA), M
hyopneumoniae, and SIV HIN1, and sero-
positive for PRRSV and SIV H3N2. Recip-
rocal HI titers for HEV ranged from 16 to
4096 in the sows tested on January 7, with
titers of 1024 or greater in 11 of the 14
sows tested (78.6%). In the February 18
samples, titers ranged from 32 to 16,384,
with titers of 2048 or greater in 21 of the
30 sows tested (70%) (Figure 1). Statistical
analysis (paired ¢ test; STATISTIX 7.0;
Analytical Software, Tallahassee, Florida)
revealed no significant difference in sow
HEV HI titres before and after the outbreak.

The lactation-feed sample tested negative
for vomitoxin.

On the basis of clinical signs, the presump-
tive diagnosis was VWD caused by HEV.
No further clinical signs have occurred in
the herd. Clinical signs related to the out-
break were never observed in animals in
the breeding-gestation barn on the same
site as the farrowing barn or in the
finishing barns. Breeding-stock sales re-
sumed in March 2002.

Figure 1: Reciprocal hemagglutination inhibition titers for hemagglutinating
encephalomyelitis virus in sows in a nucleus herd in samples collected before
and after an apparent outbreak of vomiting and wasting disease. Nursing sows
showed anorexia and mild respiratory disease, and vomiting and wasting
occurred in nursing and weaned pigs beginning approximately January 14.
Samples were collected from 14 clinically normal sows on January 7 and 30
affected sows on February 18.There was no statistical difference (P = .35; paired
t test) in the number of sows in each titer category before and after the

outbreak of disease.
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Discussion

In this case, two confounding issues com-
plicated the diagnosis of HEV. First, the
initial clinical sign, anorexia in lactating
sows, was consistent with the anorexia that
had been occurring intermittently since
farrowings had begun in October. Second,
the mild cough heard in the nursing sows
was attributed to the adverse environment
caused by malfunction of the ventilation
system. It was only when piglets also began
to exhibit clinical signs that it became obvi-
ous that the problem was caused by an in-
fectious disease rather than a nutritional or
environmental problem.

Hemagglutinating encephalomyelitis virus
is transmitted via nasal secretions” and rep-
licates in epithelial cells of the nasal mu-
cosa, tonsil, lungs, and small intestine.1?
After local replication, the virus spreads
from the peripheral nervous system to the
central nervous system.? Vomiting associ-
ated with the disease is presumed to result
from altered function of vagal and gastric
intramural plexus neurons secondary to
viral infection.!! Persistence of VWD is
believed to be due to viral-induced neu-
ronal death,'? and delayed stomach empty-
ing probably plays an important role in

development of wasting.

Virus can be isolated from the tonsils and
respiratory tract during the incubation pe-
riod, which lasts for approximately 5
days.!? Isolation of HEV may be attempted
on tonsil, brain, and lung samples from
affected piglets. However, sensitivity is low
unless samples are collected from acute
cases within 1 or 2 days of the onset of
clinical signs. It is suspected that hemag-
glutination inhibiting and seroneutralizing
antibodies preclude virus isolation at later
stages of the disease.!>!4 In this case, the
piglets sampled were no longer in the acute
stage of the disease, and even if they had
been infected with HEV, the virus might
not have been recovered from the lungs.

Because of the widespread subclinical na-
ture of infection, paired sera must be col-
lected to demonstrate a fourfold increase in
titer in convalescent samples. Acute sera
must be collected as soon as possible after
the onset of clinical signs, as high antibody
titers develop rapidly. In this case, paired
sera were not collected. The initial samples
were collected randomly from gestating
sows for routine monitoring, whereas the
follow-up samples were collected
specifically from sows that had been clini-
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cally affected during the outbreak. Al-
though some sows tested in the second set
of sera had HEV titers higher than those in
the first set of samples, this could be ex-
plained by laboratory variation or small
sample size. Since the clinical signs in the
weaned piglets were consistent with HEV
infection, a presumptive diagnosis was
made.

Respiratory signs in sows related to an out-
break of VWD have not been reported in
the literature, although Greig and Girard!®
observed anorexia in sows in affected herds.
However, coughing was also observed in
sows as an initial sign of a VWD outbreak
in another Ontario herd in 1986 (K.
Richardson, written communication,

2005).

The positive PCV2 PCR on lung tissue
from nursery pigs was not unexpected. The
gilts in this herd had been purchased from
a PCV2-positive herd, and many pig herds
in Ontario are seropositive. Porcine
circovirus type 2 has been implicated in
postweaning multisystemic wasting syn-
drome (PMWS), in which some clinical
signs, including weight loss, emaciation,
and CNS disturbances, resemble those of
HEV. The literature clearly supports en-
hanced disease in growing pigs concur-
rently infected with PCV2 and other
pathogens,lé‘18 and PCV2 might have
been a cofactor in this case. However, nurs-
ing piglets in this herd showed clinical
signs, and as nursing piglets rarely are af-
fected by PMWS, ! no additional tests for

circovirus were performed.

The reason for the apparent outbreak of
VWD has not been determined. Serologi-
cal results from January 7 indicated that
the sows were already HEV-seropositive
prior to the outbreak. Since the breeding
herd was very young at this stage (all gilts
or parity-one animals), it may have in-
cluded both seropositive and subclinically
infected animals and naive animals, even
though all had been purchased from the
same source. Replacement gilts entered the
farm on November 7, 2001, and it is pos-
sible that the animals might have been re-
cently infected with a more virulent strain
of HEV. However, as the incubation period
of HEV is only 4 to 7 days,? the timing of
the outbreak is not likely to have been asso-
ciated with new additions to the herd. An-
other possibility is that the virus was trans-
mitted by fomites. In common with other

coronaviruses, HEV is most stable at low
temperatures, and in winter, the virus can
survive for extended periods of time on
boots, clothing, transport trailers, and
other fomites. However, because of the ex-
cellent biosecurity on the farm, fomite
transmission is unlikely. The third possibil-
ity is that the ventilation breakdown trig-
gered the outbreak, and this may explain
why the nursing sows, and not the gestat-
ing sows, exhibited clinical signs. Whether
the environmental changes acted as a stres-
sor and cofactor to induce clinical disease is
difficult to prove or refute.

The duration of clinical signs (3 weeks)
was consistent with that reported in the
literature. Despite the severity of the prob-
lems, preweaning mortality did not exceed
12% during the outbreak. This differs from
reports in the literature? of significantly
higher mortality, approaching 100% in
affected litters. The excellent nursing care
provided by barn personnel (eg, antipyretics
and milk supplementation) contributed to
the low mortality in the nursing piglets.
However, due to the nature of the disease
and its impact on gastric function, it was
necessary to euthanize a large number of
affected piglets in the postweaning period.
Approximately half of these animals were
potential breeding stock; therefore, the eco-
nomic loss to the farm was significant.

Implications

* Hemagglutinating encephalomyelitis
virus should be included as a differen-
tial diagnosis when piglets exhibit
vomiting and pyrexia.

e When unusual clinical signs suggest-
ing HEV infection occur in a swine
population, diagnostic sampling
should be initiated during the acute
phase of the disease, as a definitive
diagnosis cannot be made without
paired serum samples.
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